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containing smaller percentages than are used in Babbitt metal, and metals
containing 75-85 per cent of lead, 5-15 per cent of antimony, and only
5-12 per cent of tin are now in use. The percentage of antimony is
generally between 10 and 12 and this element again provides the hard
blocks in the structure. Broadly speaking the higher the lead content
the less severe the duty the bearings can withstand.

In recent years " alloys " of lead and copper (misnamed lead " bronzes ")
have been developed and have largely displaced white metals in high
duty bearings. These alloys contain from 25 to 45 per cent of lead,
from 60 to 75 per cent of copper, and small amounts of other elements ;
for example, up to 1 per cent of tin or 1-1J per cent of nickel and up
to 0-5 per cent iron.

Lead and copper do not dissolve in each other at all and lead bronzes
are merely mixtures of the two metals. Segregation is, therefore, a
difficulty that is commonly met in the production of copper-leads, but
with suitable casting or melting techniques it can be avoided.

Alloys of copper, lead, and silver have been used to some extent for
bearings, and alloys of cadmium, silver, and copper are in fairly exten-
sive use ; a typical alloy has the composition 97-5 per cent cadmium,
2-25 per cent silver, and 0-25 per cent copper; this alloy is said to have
a higher fatigue strength than Babbitt metal but to suffer from liability
to corrosion if organic acidic compounds are present in the lubricating
oil. This corrosion trouble has also been experienced, to some extent,
with lead-bronzes. A cadmium alloy containing about 1-J- per cent of
nickel has also been used.

The most recently developed bearing alloys are the aluminium base
alloys such as the Quartzal alloys developed in Germany and the alloys
developed by Rolls-Royce, Ltd. The former contain from 2 to 15 per
cent of copper ; the latter have the compositions : (a) Tin 5*5-7, nickel
1*4-1-7, magnesium 0-7-1, copper 0-6-0-9 per cent; and (b) Tin 4-6-5,
nickel 1-6-2, magnesium 0-35-0-5, antimony 0-4-0-8, manganese 0-7-0-9,
and silicon 0-45-0-6 per cent, the balance in each composition being
aluminium. The first composition (a) is used for big-end bearings and
the second (b) for main bearings. These alloys are said to retain their
hardness at the temperatures ordinarily met in bearings much better than
other bearing alloys and their initial hardness is over twice that of the
copper-lead aljoys.

Aluminium Alloys, Pure aluminium is too soft, and its tensile
strength is too low, for it to find much use in engineering applications
but it is extensively used in a 99-9 per cent pure state for such things as
motor-coach body panels, trimming, and fittings, and for architectural
and domestic purposes. Additions of certain elements, however,
improve the mechanical properties so much that, weight for weight,
aluminium alloys are equal in strength to the best alloy steels and are